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DEPARTMENT OF THE AIR FORCE 

USAF SCHOOL OF AEROSPACE MEDICINE (AFMC) 
WRIGHT-PATTERSON AFB OHIO   45433 

 

 
  

 
22 January 2013 

 
MEMORANDUM FOR AFMSA/SG3PB  
  Attn: Maj Daniel Shaw 

  USAF Radioisotope Committee Secretariat 
  Air Force Medical Support Agency 
  7700 Arlington Boulevard, Suite 5158 

              Falls Church, VA 22042-5158 
 
FROM:  USAFSAM/OEC 
               2510 Fifth Street 
               Wright-Patterson AFB, OH 45433 
 
SUBJECT:  Consultative Letter, AFRL-SA-WP-CL-2013-0002, 321 B North and PRL-S006  
                    Verification Surveys at Former McClellan AFB, Sacramento, CA  
 
1.  Introduction: 
 
     a. Purpose:  At the request of the USAF Radioisotope Committee Secretariat (RICS), the 
USAF School of Aerospace Medicine Consultative Services Division (USAFSAM/OEC) 
completed an independent radiological assessment/verification survey of sites 321 B North and 
PRL-S006 at former McClellan AFB, CA, from 12-13 Sep 12.  This verification survey was 
conducted at each of the sites post-remediation and after the contractor had completed its Final 
Status Survey (FSS) sampling.  Radium-226 (Ra-226) was the sole radionuclide of concern.  
Environmental Dimensions, Inc. (EDi), under contract with CH2M Hill, conducted all 
radiological field work to include FSSs.  This letter details the findings of this visit and is meant 
to assist the RICS when evaluating the contractor’s FSS reports of these sites. 
 
    b. Survey Personnel: 
 
         Maj Alan Hale, Chief, Radiation Health Consulting Branch, USAFSAM/OEC 
 
    c. Personnel Contacted: 
 

(1) Mr. Milton (Buddy) Walser, Radiation Program Manger, AFCEC/CIBW 
(2) Mr. Philip Mook, Senior Representative, AFCEC/CIBW 

 
    d. Equipment: 
 

(1) Ludlum – Model 2221, serial number 218606, calibrated on 23 Nov 11 
(2) Ludlum – Model 44-10, serial number PR276614, calibrated on 23 Nov 11 
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2. Methodology:  
 

a. Background Area.  The background area of 400 m2 has been routinely used as a reference 
area, since it has been determined to be radiologically nonimpacted.  The background area was 
characterized with the 2x2 sodium iodide detector using a gamma walkover technique.  No soil 
samples were taken in the background area, as the background soil concentrations for former 
McClellan AFB have been determined previously and were not relevant for this survey.  After 
gamma walkover surveys at the survey sites, it was determined that the background area was not 
consistent with the survey areas, most likely due to the fact the background area still had 
vegetation in place.  The background data are therefore irrelevant and are not presented. 

 
b. Survey Areas.  EDi was responsible for conducting a total of 17 FSSs across 17 different 

sites.  The week of the visit, three sites were available for USAFSAM verification.  After 
consultation with the RICS, two of these sites were chosen for verification survey: 321 B North 
and PRL-S006.  The survey areas underwent gamma walkover surveys and soil sampling.  This 
verification survey required at least 10% of the survey area to be scanned by the gamma 
walkover technique and soils sampling numbering at least 10% of the number taken by the 
contractor.  Further information on the surveys can be found in Attachments 1-3. 

 
     (1) Gamma Walkover Survey in Survey Areas.  The goals of the walkover survey were to 

detail site radiological conditions, identify potential spots of elevated residual Ra-226 
concentrations, and identify locations for biased soil sampling.  Since the gamma walkover data 
were to qualitatively assess the site in terms of mean reading plus amount of standard deviation 
(SD), minimum detectable concentration and count rates were not calculated.  Table 1 in section 
3 summarizes the results of the gamma walkover survey.   

 
     (2) Soil Sampling in Survey Areas.  Since the contractor planned to collect less than 20 

soil samples in each survey area, two biased soil samples were collected based on walkover data 
exhibiting elevated count rates.  Each sample was taken from an area of about 8 in2 to a depth of 
6 in.  The volume sampled was enough for laboratory analysis (approximately 0.25 gal).  Field 
soil sampling procedures were in place to prevent cross-contamination of samples.  Table 2, in 
section 3, summarizes the soil sample results.   

 
3. Results. The results are summarized below along with some basic discussion. Additional 
substantiating data, including maps and survey data, can be found in Attachments 1-4. 
 

Table 1.  Gamma Walkover Results Summary 
 

Survey Unit 

Approximate   
   Scan  
 Coverage  
    (%) 

Mean  
Count  
Rate   
(cpm) 

 SD 
(cpm) 

  No. of  
Readings >  
   Mean  
  + 3 SD 

321 B North      75  9182  550     3 
PRL-S006     100 10777  862     0 
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Table 2.  Soil Sampling Results Summary 
 

Sample  
  No. Survey Unit 

   Ra-226  
Concentration  
   (pCi/g) 

   Ra-226  
Concentration  
 Uncertainty  
   (pCi/g) 

0GS0001 321 B North     0.890    ±0.0417 
0GS0002 321 B North     0.679    ±0.0372 
0GS0003  PRL-S006     0.794    ±0.0427 
0GS0004  PRL-S006     0.708    ±0.0446 

 
4.   Conclusions: 

 
a. All soil samples were taken in biased locations where the expected maximum Ra-226 

concentrations were expected to be found.  The maximum Ra-226 concentration was 0.890 ± 
0.0417 pCi/g.  All the concentrations were less than the cleanup goal of 2.0 pCi/g, which is 
inclusive of background. 

 
b. Based upon the findings of this verification survey, USAFSAM finds that sites 321 B 

North and PRL-S006 are suitable for unrestricted free release of radiological controls, assuming 
the contractor reached the same results during its more comprehensive FSS. 

 
c. If these independent verification surveys are consistent with EDi’s results, the RICS 

should have increased confidence in the contractor’s FSS reports at all 17 remediated areas. 
 
5.   If you have any questions or need further information, please contact Maj Alan Hale at 937-
938-3320 (DSN 798-3320) or alan.hale@us.af.mil. 
       
                                  
 

 
      ALAN C HALE, Maj, USAF, BSC 
      Chief, Radiation Health Consulting Branch 
  
Attachments: 
1. Instrumentation and Survey Methodology 
2. Survey of 321 B North 
3. Survey of PRL-S006 
4. Laboratory Soil Analysis  
5. Instrument Calibration Sheets 
6. Radiation Meter Quality Control (QC) Log 
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ATTACHMENT 1 

 
INSTRUMENTATION AND SURVEY METHODOLOGY 

 
1. Sodium Iodide Detector:  The sodium iodide detector used was Ludlum 44-10 2x2-in detector 
coupled with a Ludlum 2221 Ratemeter/Scaler.  For walkover surveys, the Ludlum 2221 was 
connected via cable to a Trimble GeoXT handheld GPS unit.  The Trimble GeoXT logged the 
count rates with the corresponding GPS coordinates every 1 s.  The detector was held at 10 cm 
above the ground for soil readings and walkover surveys.  During walkovers, the scan speed was 
approximately 0.5 m/s.  This is consistent with the methodology EDi used during gamma 
walkover surveys. 

 
2.  Laboratory Analysis of Soil.  Soil samples were counted at the USAFSAM Radioanalytical 
Laboratory (OEAL) at WPAFB, OH.  The soil was counted on a high purity germanium detector. 
The soils were also analyzed by OEAL using the appropriate in-growth method to determine 
Ra-226 levels in soil.  Attachment 4 contains the laboratory reports. 

 
3.  All field instruments were function checked and field tested before and after use with check 
sources.  All instruments were within a 25% tolerance during field checks.  All instruments are 
calibrated on an annual basis at WPAFB, OH.  Attachment 5 contains all annual calibration 
sheets, and Attachment 6 is the Radiation Meter QC Log. 
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ATTACHMENT 2 
 

SURVEY OF 321 B NORTH 
 

1. Location.  Figure A2-1 is a photograph of the 321 B North survey area.   
 

 
 

Figure A2-1.  Photograph of 321 B North 
 

2. Survey Results.  Two samples were taken in the 321 B North survey area.  The gross Ra-226 
soil concentration results, shown in Table A2-1, are inclusive of the background Ra-226 
concentration and can be compared directly to the cleanup goal of 2.0 pCi/g.  The locations of 
the soil samples are in Figure A2-2.  The 321 B North survey area of approximately 380 m2 was 
characterized with a sodium iodide detector using a gamma walkover technique.  Scan coverage 
was approximately 75%.  Due to the shallow nature of the excavation, only the floor of the 
excavation was scanned and did not include the side walls of the excavation.  The resultant data 
of this walkover are found in Figure A2-3.  Since there was a disparity in the mean count rates of 
the background survey area and the survey unit due to soil difference and through analysis of the 
statistics, the mean count rate of the survey unit itself and associated statistics were used as the 
“background” for this survey unit.  The lowest readings of the survey are marked in green and 
correspond to less than 2 SDs above the mean background value.  This green area is where soil 
concentrations are expected to be the lowest. The other colors represent areas of statistical 
significance, where higher concentrations are expected to be found.  Yellow and red colors 
correspond to greater than 2 and 3 SDs, respectively, above the mean count rate value. The color 
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scheme demonstrates a scale of instrument data based upon SDs from background, where no 
regulatory values are implied. 
 

Table A2-1.  Soil Sample Results for 321 B North 
 

Sample   
  No. GPS Coordinates (°N/°E) 

 Gross Ra-226  
Concentration  
   (pCi/g) 

0GS0001 38.653394 / -121.403085 0.890 ± 0.0417 
0GS0002 38.653384 / -121.402969 0.679 ± 0.0372 

 

 
 

 Figure A2-2.  Soil Sample Locations for 321 B North 
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Figure A2-3.  Gamma Walkover Data for 321 B North 
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ATTACHMENT 3 
 

SURVEY OF PRL-S006 
 

1. Location.  Figures A3-1, A3-2, and A3-3 are photographs of the PRL-S006 survey area.   
 

 
 

Figure A3-1.  Photograph of PRL-S006, Overview 
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Figure A3-2.  Photograph of PRL-S006, Viewed from Southwest 
 

 
 

Figure A3-3.  Photograph of PRL-S006, Viewed from Southeast 
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2. Survey Results.  Two samples were taken in the PRL-S006 survey area.  The gross Ra-226 
soil concentration results, shown in Table A3-1, are inclusive of the background Ra-226 
concentration and can be compared directly to the cleanup goal of 2.0 pCi/g.  The locations of 
the soil samples are in Figure A3-4.  The PRL-S006 survey area of approximately 40 m2 was 
characterized with a sodium iodide detector using a gamma walkover technique.  Scan coverage 
was approximately 100% of the excavation floor.  Due to the deep nature of the excavation, the 
side walls of the excavation were also scanned, with a coverage of approximately 10%.  The map 
has many points overlayed, since the GPS location uncertainty is on the order of 1 m, the site is 
small, and the side walls were scanned.  The resultant data of this walkover are found in 
Figure A3-5.  Since there was a disparity in the mean count rates of the background survey area 
and the survey unit due to soil difference and through analysis of the statistics, the mean count 
rate of the survey unit itself and associated statistics were used as the “background” for this 
survey unit.  The lowest readings of the survey are marked in green and correspond to less than 
2 SDs above the mean background value.  This green area is where soil concentrations are 
expected to be the lowest. The other colors represent areas of statistical significance, where 
higher concentrations are expected to be found.  Yellow and red colors correspond to greater 
than 2 and 3 SDs, respectively, above the mean count rate value. The color scheme demonstrates 
a scale of instrument data based upon SDs from background, where no regulatory values are 
implied. 
 

Table A3-1.  Soil Sample Results for PRL-S006 
 

Sample  
  No. GPS Coordinates (°N/°E) 

 Gross Ra-226 
Concentration  
   (pCi/g) 

0GS0003 38.654593 / -121.389503 0.794 ± 0.0427 
0GS0004 38.654629 / -121.389506 0.708 ± 0.0446 
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Figure A3-4.  Soil Sample Locations for PRL-S006 
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Figure A3-5.  Gamma Walkover Data for PRL-S006 
 
 
 

., • 
• •• • ·.• I • .. ,. 

Legend 

PRL · SOO$ 

CPM 

• •12$00 

I 

• 12$01 • 1»62 

• .. 13.)62 

' • 
• 

• , .... '. • 
• • • • • 

~ • • • 

• • •• '· . . · .. : .. . . . -· 
... 
• •• 

•• • •• ·.. '-· • • 
•• 

• 

• •• 

• •• • • • 
• • • • •• •• • • • • • 

• .. 
~. . 

,. • • 

• . ' . . .. , 
I 

• 

• 
• 
• 

• 

• 
• 
• • 

• • 

• • 

• 
• 

• 
• 

• • • ., •• • • • .. : • , 
• .. 

• 
• • • •• • 

• 
• • 

• • • 

.. 
• • •••• . . ,. 

' • .. • • • 

• 
•• 
~-
•• 
• 

• 
• • 4:, 

•• • • • 
• • 

• • .. . 
• • • • ... 

• • • • 
I • • 

• 
••• • • • .. • 

~ • • • • 
•• • • • 

• • • • 
I • 

• . .. ~ 
• ••• 
..~ 
• 

0 
• 

I • • I 
• 

• .:. • • • 

• .. I • 
\ •• •• • 

' 
• • 

... , 
• • • 

• •• 

~~~====~==~==~"'~ 0 0.45 0.0 1.8 2.7 3.6 

• ... 
• ., 

• . .. 
• • • • . ... .. 
• 

' 



 

13 
 

Distribution A: Approved for public release; distribution is unlimited. Case Number: 88ABW-2013-0237, 22 Jan 2013 

ATTACHMENT 4 
 

LABORATORY SOIL ANALYSIS 
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7i MOOS/ 3G?8 
53.U DUDLEY &.VD 

IDBNTI!'I CATION 

c;.. s.sesz-101~ 

Ser::.d ; s~_,.e s~n:rple ; o:~s.noooa 

D.;;ot e C'olle-e-~ed 9 / 13/ 2 0!2 Reeeiv~ 9/ 17/ 2012 Co::-.phted. H/1/20!2 

.\aalytts .\cti\ity +!- Uuce-rtauity 

?OT.4.SS.i'l.IM 40 U 7E+OI +l- 1.03!+00 pdfg 

J..J,DM.! 7.94£..01 +l-4.2ii42 pci/$" 

lH..W..i'l.N 20$ '2.67E-GI +l· 3.62! 42 pci/$" 

BJSMUTH212 !.13f +OO +l- 3.6l! .OI pd .r'g 

Lf.'-D2U 1.06E+OO+.~ 1.21! .01 pci.r'g 

1.~!22+ l.U+OO+,t 4.4~!.01 pci!g 

.-\CromJ!I.! 22'S 9.95E-GI +I- U l ! 42 pci/$" 
lHO~Jl.i).!22'S l.?QE+OO+l-9.71! .01 pd .r'g 

lHOl .Il.i).! 232 !.64E+Ol +l- Usr+ol pc:ifg 

Ult-\.loO.I)! 23, 7.()&f-o2+1-l . ,SI42 pci/$" 

~ORK?U.CE: : '?RL- 5 0 06 

R.J:.. 22 6 

RE:SOLTS ACCU~.H. TO 2 S I GNH 'J!CA.NT FJLGU~3. 

IDiCERTJ.JU TY AI' 9 5! COUT"ID~NC'Y L!:VEL . 

L< I ;\IDA 

'2.33Z.OI 14.92! .01 pci.r'g 

4.22E42 1 S.6S!.02 pd.'f 

15 lE.o2 1 U S!41 p:V'E 

'2.76E-GI nnE.OI pci/$" 

3.6'2E-o2 1 i .JS! 42 p:V'E 

l :2lE-GI 16-'S! .Ol p:V'E 
i3tE42 1 U +Hll pd.'f 
U 4E+00/ 2.n:+oo pdfg 

1:29Eo!o()l / 2.6'2E+OI pd/f 

2.9l.E42 1 ) .92f.02 pd.'f 

! f yo~ h~ve ~ny que~~~On$ eonee:~in9 ehe ~nfo~~~on prov~ded ~ove, ple~$e 
eone~e~ ehe ESOH Serv~ee Cen~: ~e a- eeS- 232- 2353. 

Si'tv'EN C. D~~~ M~jor, USA! , BSC 
Ch~ef, R~ciio~~~ly$i$ S:~~eh 
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Sampl e Anal ysis Results Reported on 14-NoY-2012 

USAPSAM/ Ol!JHBL m 1!200265 

C'\l$ tomer A.ddr e-"$ 0!17 Z 

7i MOOS/ 3G?8 
53.U DUDLEY &.VD 

IDBNTI!'ICATION 

c;.. s.sesz-101~ 

Ser::.d ; s~_,.e s~n:rple ; o:~s.nooo~ 

D.;;ote C'olle-e-~ed 9 / 13/ 2 0 ! 2 Reeeiv~ 9/ 17/ 2012 Co::-.phted. H /1/20!2 

?OT.4.SS.i'l.IM 40 
J..J,DM.! 

lH..W..i'l.N 20$ 

BJSMUTH212 

1.~!22+ 

.-\CIDmJ!I.! 22'S 
lHOl.Il.i).! 22'S 

lHOl.Il.i).!lU 

Ult-\.loO.I)! 23, 

~ORK?U.CE: : ?RL- 5006 

R.J:.. 22 6 

.\cti\ity +!- Uuce-rtauity 

JS2E+OI +l- ~.m-ol pci!g 

7.()&f-GI +1-4.~!42 pci!E 

356E-GI +-1· 3.4,! 42 pci!E 
l.()IE+OO +l- 2.SS! .OI pd.r'g 

9.27E-GI +f. 3.20! .01 pci/$" 
U2f+OO+.~ 7.62! 42 pci.r'g 

U4E+OO+.~ i.SO! .OI pci!g 

l.9QE+OO +l- $.4'! .01 pd.r'g 

6.99f -o2 +f. 3.30! 42 pci/$" 

RE:SOLTS ACCU~.H. TO 2 SIGNH 'J!CA.NT FJLGU~3. 

IDiCERTJ.JUTY AI' 95! COUT"IDE:NC'Y L!:VEL. 

L< I ;\IDA 

'2:23f-GI I U S! .OJ p:V'$" 

4.l9E.OO IS.WE.02 pd.'f 

'2.00E.021 U4! 41 p:V'E 
'2:29E-GI 14.iS!.OI pci!E 

2.10E.OI I U +H ll pd.'f 

7.19E-o2 1 U O! .OI p:V'E 
1.()2E+0012.~!+00 pci.r'g 

1.06E+00/ 2.1'!+00 pdfg 

1.66E42 1 Ull 42 p:V'E 

J! f yo~ h~ve ~ny que-~~::.on$ eonee:~in9 eh e ~nfo~~~on prov~ded ~ove, ple~$e 
eone~e~ eh e ESOH Serv~ee Cen~: ~e a- eeS- 232- 23 53. 

Si'tv'EN C . D~~~ M~jor, USA!, BSC 
Ch~ef, R~ciio~~~ly$i$ S:~~eh 
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Distribution A: Approved for public release; distribution is unlimited. Case Number: 88ABW-2013-0237, 22 Jan 2013 

ATTACHMENT 5 
 

INSTRUMENT CALIBRATION SHEETS 
 

 
 
 
 
 

DEPARTMENT OF THE AIR FORCE 
USAF SCHOOL OF AEROSPACE MEDICINE (AFMC) 

OCct.JPA OONAL ENVIRONMENTAL HEAL THIRAOIATION HEALTH (OEHH) 

WRIGHT-PATTERSON AFB OHIO 
CERTIFICATE OF CAUBRA TION 

TEST, MEASUREMENT AND DIAG~OSTIC EQUIPMENT 

NIST Tr;~cc:~blot Check Source$ Ret&ronce tneuum~nta 
lso:op& Seffal # Qtlf, Oattt OPM Mrg. ModlH Serial # 

Cs·137 RP3067 1 Nov 04 2,4$4,000 Ludtum 500-1 102951 8 Feb 2012 

Mo»-J~~~~:me• SW.ti.:6s lUd lt11 cqt.;~, tmd •~ t..uctllk to> lhc N~ul fo$iltlk (11'$1.ort3.,th .C fo.:M;I~~. to 1111: tXIfiC flkwn..-:1 b>·lk­
hi!IIIM.l'$ diiii:IJii(" t':l<tlo\iq; 

G::ja,tteqO<.(i2jr.tK~~~ni<:6fO<.[Yj'r"*' ze..oeo:~ ltjnesd.C\. ~Mltlrn Ck. 
l!1'o\lldlc Cl<. G1o•ottopism~ 0FJS RNI), ~ ~~ Op. 

A; FOUJIO HV .!1.iL VDC Tempero!Ure I J. 7 ' F Re!Mwc Humidity 5 S % 

Final VOII. Se4J..QL VOC ThreehOid <LLD) J.Q_ mVWindOW (ULO) J.e;, mV - wioti>li:L mV 

HV Re;Jdout (2 poirtl") Rcfcron~: 60() V Ro:.:fCJroneo; 1000 V 

IMt. ~e:ill.'lout: <v ['. v !_ 2% l nst Roodout : ~ V !: 2¥. 

RANGE REFERENCE "AS FOUND" COARECTEO 
MULTIPUER CAL. POINT READING ~EAOING 

X 1000 400 CPM YD!>.OOO CPM 4t:{l DQDCPM 
X 1000 100 CPM /C>Q, I>D£1 CPM I p {), t pb CPtr1 
X 100 400 CPM 'IO , QOO CPM </[:,DOD CPM 
X 100 100 CPM r p , t>CO CPM I () QC>O CPM 

X 10 400 CPM y bOO CPM 1 f \{)0 CPM 
X 10 100 CPM I l>DC> CPM I coo CPM 
x1 400 CPM ~pD CPM 'IDD CPM 
X I 100 CPU C'o CPM I OO CPM 

Log SQIIe 200CPM e.vo CPM a. c-o CPM 
CIGIT AL SCALER REAOOUT 

CAL REF. POINT NS FOUND READING CORRECTED READING 

40.000CPM 3q,l( l? t, CPM jq $1( (., CPM 
'UNCERTAINTY WITHIN :!: 10% CORRECnON MCTOR WllltiN:!: 20% 

COMMENTS: Calibr::.Son il'IICNII = 1 ye:ar t.l~c. ' 1 t...Ji·• Ju~· ()....1* • • 
C.s-/:17 t;t.f: (,,Soc' C..PHj,. c o j,..> E!. Ia" 

f' I'Octdural Aulhoritv -1Cl,#22210000 

:.:: :,_'·_-~:~:~·-~ .. ·c.t:~;~:J,;~!!.'I.:.!. .. ~\.f:.{-~~~'-;_"'~_~"'·_---!::_~_~_-_-_-_-_-_-_-_-_- oa.le:d-.3 }!oJ ;;loll 

Date· 'Ju/l.h1J 
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DEPARTMENT OF THE AIR FORCE 
USAF SCHOOL OF AEROSPACE MEDICINE (AFMC) 

OCCUPATtONAl ENVIRONMENT At. HEALTHJRAOIATION HEALTH (OEHH) 
WRIGHT-PATTERSON AFB OHIO 

CERTIFICATE OF CALIBRA T/ON 

f\tP.tar . 

Mig LcJI o '"' '--1 J~ I 
Oa!o: ].3 II,; II 

Serio! • d, i 1) £co fo, Indo< • Qq</J3Jc..o.OveO"'e:·I.:JH,.d:>. 

TEST, MEASUREMENT AND DtAGNOSTIC EQUIPNIEHT 
NIST Trau 1blt CtMck Sourcn Ref~Henee InStruments 

I~ Stm'fil tt C\ttt. o.fft DPM Mig, A1od61 Serla/ IJ 

Cs-137 RP3067 1 Nov O.t 1.,454,000 Ludlum 5()0..1 102951 
Cltl. Due D'at(l 

8 Feb 2012 

~lt-.ure-lla<l lilllldit>!i :llld W I (~fltnl ~ i~tt 1*<::1;1~ IJ> It» NlliO:l"'Jl I~ of~OI: 11.W T~~lc.@y. II) It>: u - iilb.I'C>J l;)y til< 
k.ltiM(.'liQiilnt.ko! !lo::~ilin. 

N..r DETECTOR HIGH VOLTAGE 01'1HIJZAI10 N 
Probe #1 
Mig. L.Aic..--
Mcdel ~ Y · I Q 
s.v~,. eg ilJH! ~ 

"•••"' I OC>~(, ( 
!soto9e: ~Ce!S'-'•1.:c37c_ __ 

'High . 
vo.a.. 

S D 

'X 5o 

I I L>Z> 
If .:> o 
o~c>c 
I J.5 D 

CPM 

'7'i?'\ 

'1"1 "' I I ,<;;). 

1:1. 1151 

soo 

, o& 

1 10 
c. l 

Fl1131 Volt s:l II OD VOC 
Efficiency IDS 6 0 CPWIIcihlt @1 

roec t2 
• g. 

·~ 
.,., 

Se • 

""' ' ..... ~, 

"':l. Vofta CPM 

\ 
\ 
\ 
\ 
\ 
\ 
\ 

flnsl Vol. Set v - CPUI..l. r· Eticiency 

COMMEflTS· Cefibi'Jtion lnle:tval • 1 ye~~ 

2' 

~ .. #3 

~-' cl 
Se~ • 

=~; 
":~ Volta CPM 

_\ 
\ 

\ 
\ 

-" \ 
_\ 

Final Volt. set 
.~ Efficiency 

Da12 :J 3 /'JuJ ik>J I 

oote: '?ot{v II 
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Hots?ot FIOlOt Tl\:lCt F'i 1 e OU'tOI.!~ 
HOtSoot FlDLEJ\ calibration Inforun or 

ltepor~ Dau 
C..l1brnion one 
T• roet Mix 
Raclionucl ide 
Detector s.arcode N~r 
~etcr Darcnde Number 
Dlttctor Manufacturer 
Dttec:t:or MO~l HW!ber 
Detector serial Nuni)er 
M~ter Ma_nuf~cturer 
t~ctcr Model Number 
Meftr serial HUiber 

c~eck source 1.0. 
r~11 b~atiQn D't' 
ca1 1br~ttd bV : 
Ctltelc 50Ur"<.t ACtiv i ty (ud) : 
CtiKk S0Ur(:C 17-keY Stlf : 

lfOV 23 20U 07 :07 AN 
23 HOY. 20)1 
other Nuc11de Check source 
CS-137 
100861 
Q99ll3 
l.udl um 
44-10 
Pftl76614 
l.ud1u•n 
~2ll 
Z18606 

RP 3067 
23 Nov. 2011 
Stu Hutch1nson 
l.l.OOE+OO 
l .ooo .. oo 

CS-1)7 winckw Infor.ttion: 
.. d<,round ( cpoo) 
Aru L1 aft o f senshivicy {UC1/ n!) 
POint Li lrit o f sensirivicy { UCi) 
K-fa.ctor (112) 
C"''1•.,,.i no tut"a (r-nun-ro;;) • 

O-at: 81.20 
20-c.: 7179 
40-c.a: 6081 
60-c.: 5469 
so-c.: S167 

lOO·Cllll 5069 
Jnttrullle.nt. Type :Othe•· 
Window PPtion :Only 60 tcev 
uniu:chssic 
This is an 11ctual 2 x2 cal-i bri!ltion and 
conffQYr;t.ti ons. 

Dtttctor C4l1bratioo Resul ts 

t h« va l ues are typical of aost 2 x2 

Cs- 131 1:3 ff: ~.5 DO C Pt1/J.!t..f"'J ~ 1;;. " 

Pago 1 
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ATTACHMENT 6 

 
RADIATION METER QC LOG 

 

 
 
 

R<ldiation Meter QC Lot 

Model S/N Oatetnme HV/aobles/lllt check Source Check Rudin& Aa:etnable R<ln&e 
~~ ~~ '~~""'~e'~..,J ./ ~CA"""J, lJ~,\4 ~101"! UM I G.BC;)- ~5~l~ '-OA 

~1:1 
701"> ' 

~~~~~~~7 ( ~~7'<.1-) v d. ,8~ c.,p,V\. 11'15'1 - J~ 181 c.~""' 

~~ hf:w" 
'?G;)ll l;>.s~ela"!>l ( ~O lod C.OM ,,el? - a->~1s vofY' 

Gl<rM 
~n> 

l 'e.6os.. 
~(h~c.ll( GSe,::>Q 115";;;> /" \qs.," c()fv\ 10~1~ - as-~ • ecl.)(\. 

~:~ "'''6(,c,C, 
l:l ~Qpe. l~ I Y PR-3-7 ""~'~- v ~b.JI!t. II:> e. P - ;;>s(h 8 <.()" 

.~~ ~·~ J ~Sqe., ISU"b ./ ·' <> ,_ Oil G4>1'-l. 10\0lse-' <.l'l!'-1 ecce.c;;> - C>Sij. ~ <-oP\. 

~~ !'0 .. 00 
V.. -q1(,{,.l<j ''~e o'l'~f> v ' I~ 70£!) Cf)(f" '"ec;;l- ~s-a~ ~t:\.1""_ 

&dCJI 8~j 
' ~€.. ~~~< v v • 

~""' 
R &7.£t; II.J \ 'f "e,Cj COM 1'-'8\J - 3<;" ~ ~ LP('(\ 
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